■iiiiniiii 

0 508 787 A2 



0 EUROPEAN PATENT APPLICATION 

© Application number: 92303180.1 © Int. CI. 5 : G01C 21/20 



@ Date of filing: 09.04.92 



© Priority: 12.04.91 JP 79884/91 


Kawagoe-shl, Saltama(JP) 




Inventor: Arakl, Morlo, c/o Pioneer Electronic 


© Date of publication of application: 


Corp. 


14.10.92 Bulletin 92/42 


Kawagoe Works, 25-1, Aza Nishlmachl, Oaza 




Yamada 


© Designated Contracting States: 


Kawagoe-shl, Saltama(JP) 


DE FR GB 


Inventor: Arakawa, Takeharu, c/o Pioneer 


@ Applicant: PIONEER ELECTRONIC 


Electronic Corp. 


Kawagoe Works, 25-1, Aza Nishlmachl, Oaza 


CORPORATION 


Yamada 


No. 4-1, Meguro 1-chome 


Kawagoe-shl, Saltama(JP) 


Meguro-ku Tokyo 153(JP) 




0 Inventor: Nobe, Kenlchl, c/o Pioneer 


0 Representative: Tomllnson, Kerry John et al 


Electronic Corp. 


Frank B. Dehn & Co. European Patent 


Kawagoe Works, 25-1, Aza Nishlmachl, Oaza 


Attorneys Imperial House 15-19 Klngsway 


Yamada 


London WC2B 6UZ(GB) 



© On-board navigation apparatus. 



Europaisches Patentamt 
© /Jill European Patent Office 



^ 0 Publication numbe 

Office europeen des brevets 



© An on-board navigation apparatus in which one 
of a plurality of service facilities displayed on a 
display is designated by an operator input, the posi- 
tion coordinate data corresponding to the designated 
service facility is registered as a user position into a 
memory (9), and when the map is displayed on the 
display (17), the position coordinate data which has 
been user position registered and the corresponding 



pattern data is read out from the memory (9) and 
mixed with the map data such that a predetermined 
pattern can be displayed at the position on the map 
indicated by the position coordinate data. Conse- 
quently, the positions of the service facilities such as 
restaurants, hotels, or the like which are necessary 
for each user can be easily confirmed on the dis- 
played map. 
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The invention relates to an on-board navigation 
apparatus which displays on a display a map to 
assist in the running of a vehicle. 

There is an on-board navigation apparatus in 
which map data, including road data which is ob- 
tained by converting each point of the roads on a 
map into numerical values, is stored in a memory 
medium such as a CD-ROM or the like. A group of 
map data of an area of a predetermined size in- 
cluding the present location, which has been pre- 
viously determined, is read out from this memory 
medium and displayed on a display as a map 
around the present location of the vehicle. The 
vehicle position indicative of the present location of 
the vehicle is also automatically displayed on the 
map. Such an on-board navigation apparatus has 
been disclosed in, for instance, Japanese Provi- 
sional Patent Publication No. 63-12096 and has 
already been well known. 

Such an on-board navigation apparatus has not 
only a function to display the map of the area 
around the present location of the vehicle but also 
a user registering function such that the positions 
of service amenities such as restaurants, hotels, 
and the like, which have been registered by a user, 
existing in the area shown on the map are dis- 
played as patterns on the map. According to the 
user registering function, a desired position is des- 
ignated as a user position on the map by the key 
operation of the user. The longitude data and lati- 
tude data of the designated user positions are 
obtained from the map data. The display pattern to 
be used at such a position is selected by the user. 
The longitude and latitude data and the display 
pattern data are stored in the memory. When the 
map is displayed on the display screen, the lon- 
gitude and latitude data and display pattern data 
existing in the range of the map are read out from 
the memory. The display pattern indicative of the 
restaurant or the like is displayed at the position 
indicated by the longitude and latitude data. 

In the conventional on-board navigation appara- 
tus, however, in order to use the user registering 
function, the user activates the service mode and 
selects necessary service facilities, which are dis- 
played on the display screen in the service mode, 
and memorizes the positions of these service facili- 
ties on the map. After completion of the service 
mode, the user can register such a position only by 
searching and designating the position on the navi- 
gation map. Consequently, very complicated oper- 
ations are needed for such a registration. 

It is an object of the invention to provide an on- 
board navigation apparatus which can register a 
user position without requiring complicated oper- 
ations. 

r According to the invention, there is provided an 
on-board navigation apparatus to display a map on 



a display, comprising: 

first memory means in which display data indi- 
cative of a plurality of service facilities and position 
coordinate data indicative of the positions of the 
5 service facilities have previously been stored; 

means for reading out said display data from 
said first memory means and for displaying said 
plurality of service facilities onto said display in 
accordance with the read display data; 
io means for selectively designating one of said 
plurality of service facilities displayed on said dis- 
play in accordance with an operator input; 

means for reading out the position coordinate 
data corresponding to the designated service fa- 
rs cility from said first memory means; 

second memory means for storing the read 
position coordinate data; 

means for reading out the stored position co- 
ordinate data from said second memory means 
20 when a map is displayed on said display; and 

means for displaying a predetermined pattern 
on the map at the position indicated by the read 
position coordinate data from said second memory 
means. 

25 In the on-board navigation apparatus of the 
invention, display data indicative of a plurality of 
service facilities and position coordinate data indi- 
cative of the existing positions of the service facili- 
ties are previously stored in the first memory 

30 means. By merely designating one of the plurality 
of service facilities displayed on the display by 
means of a user operation, the position coordinate 
data corresponding to the designated service fa- 
cility is read out from the first memory means and 

35 registered as a user position into the second mem- 
ory means. When the map is displayed on the 
display, therefore, the position coordinate data 
which has been registered as a user position and 
, the corresponding pattern data is read out and 

40 mixed with the map data such that a predetermined 
pattern can be displayed on the map at the posi- 
tion indicated by the position coordinate data. 

An embodiment of the invention will now be 
described by way of example only and with refer- 

45 ence to the accompanying drawings, in which: 

Fig. 1 is a block diagram showing an embodi- 
ment of the invention; 

Fig. 2 is a diagram showing a position registra- 
tion data table; 
so Fig. 3 is a flowchart showing a service display 
routine; and 

Fig. 4 is a flowchart showing a registration posi- 
tion display routine. 
Fig. 1 is a block diagram showing an embodi- 
55 ment of an on-board navigation apparatus accord- 
ing to the invention. In the on-board navigation 
apparatus, a direction sensor 1 detects the running 
direction of the vehicle, an angular velocity sensor 
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2 detects an angular velocity of the vehicle, and a 
distance sensor 3 detects the distance of travel of 
the vehicle. A GPS (Global Positioning System) 4 
determines the absolute position of the vehicle 
FdnTlongThjde and latitude information or the like. 
Detection outputs from the sensors 1 to 3 and the 
GPS 4 are supplied to a system controller 5. The 
direction sensor 1 is, for instance, a geomagnetism 
sensor to detect the running direction of the vehicle 
by earth magnetism (earth magnetic field). The 
distance sensor 3 comprises a pulse generator 
which generates a pulse for each rotation through a 
predetermined angle by the drive shaft (not shown) 
of the vehicle. The pulse generator magnetically or 
optically detects the rotational position of the drive 
shaft and generates a pulse and is well known. 

The system controller 5 comprises: an inter- 
face 6 which receives the detection outputs of the 
sensors 1 to 4 and executes processes such as 
AID (analog to digital) conversion and the like; a 
CPU (central processing unit) 7 for executing var- 
ious image data processes and for calculating the 
running distance, running direction, present location 
coordinates (longitude, latitude), and the like of the 
vehicle on the basis of the output data from the 
sensors 1 to 4 which is sequentially sent from the 
interface 6; a ROM (read only memory) 8 in which 
various kinds of processing programs of the CPU 7 
and other necessary information have previously 
been written; and a RAM (random access memory) 
9 into/from which information necessary to execute 
the programs is written and read out. The RAM 9 is 
backed up by being supplied with a voltage from a 
battery (not shown) even when a power source of 
the navigation system is shut out so as not to 
extinguish the data such as longitude and latitude 
data, position display pattern data, position reg- 
istration flag data, and the like, which will be ex- 
plained later. A position registration data table in 
which a plurality of longitude and latitude data and 
the position display pattern data are stored as pairs 
at every address is formed in the RAM 9, as shown 
in Fig. 2. The position registration data table uses 
areas from an address Ai in the RAM 9. 

A CD-ROM, for instance, is used as an external 
memory medium and is a non-volatile read only 
memory medium. The external memory medium j§ 
no t limited to a CCPROM but could also be anothe r 
~n on-volatile me mor y medium such as a DAT, an IC 
c ard, or the like. In addition to the map data which 
is obtained by converting each point of the roads 
on the map into digital values (numerical values), 
service list display data, detailed display data, lon- 
gitude and latitude data as position coordinate data, 
and position display pattern data, which will be 
explained hereinlater, are also previously stored in 
the CD-ROM. Memory information in the CD-ROM 
is read out by a CD-ROM drive 10. A read output 



of the CD-ROM drive 10 is decoded by a CD-ROM 
decoder 1 1 and sent to a bus line L. 

A vehicle power source voltage from a battery 
transmitted through what is called an accessory 

5 switch 12 of the vehicle is regulated by a regulator 
13 and supplied as a power source to each section 
in the navigation apparatus. The power source 
which is supplied to the RAM 9 mentioned above is 
regulated by another regulator (not shown) different 

w from the regulator 13 without passing through the 
accessory switch 12. 

When the vehicle is running, the CPU 7 cal- 
culates the running direction of the vehicle on the 
basis of the output data of the direction sensor 1 at 

/5 predetermined periods by timer interruption. The 
CPU 7 also obtains the longitude and latitude data 
as coordinate data of the present location of the 
vehicle from the running distance and the running 
direction by the interruption of every run of a 

20 predetermined distance based on the output data 
of the distance sensor 3. The CPU 7 collects the 
map data of the area of a predetermined size 
including the present position coordinates from the 
CD-ROM and temporarily stores the collected data 

25 into the RAM 9 and also supplies it to a display 
apparatus 16. 

The display apparatus 16 comprises: a display 
17 such as a CRT or the like; a graphic memory 18 
comprising a V (Video)-RAM or the like; a graphic 

30 controller 19 for drawing the map data sent from 
the system controller 5 as image data into the 
graphic memory 18 and for generating the image 
data; and a display controller 20 for controlling so 
as to display a map on the display 17 in accor- 

35 dance with the image data generated from the 
graphics controller 19. An input device 21 com- 
prises a keyboard or the like and generates various 
kinds of commands or the like to the system con- 
troller 5 by the key operation of the user. Keys 

40 which are used in the above key operations include 
a selection key to switch the display content on the 
display 17, a position registration key to store data 
into the RAM 9 (all of the above keys are not 
shown), and the like. 

45 The user registering operation which is ex- 

ecuted by the CPU 7 will now be described in 
accordance with a service display routine shown as 
a flowchart in Fig. 3. The service display routine is 
accessed ad executed when the service display 

so menu is selected by the key operation of the user 
on the input device 21 during the execution of the 
main routine (not shown). This routine is such that 
the present location of the vehicle is calculated on 
the basis of the output data of the sensors 1 and 3 

55 and a group of map data of the area of a predeter- 
mined size including the present location of the 
vehicle is read out from the CD-ROM by the CPU 7 
and supplied to the graphic controller 19 which 
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writes it into the graphic memory 18 and then 
displayed on the display 17 as a map around the 
present location of the vehicle, and such that the 
vehicle position indicative of the present location of 
the vehicle is displayed on the map, and the like. 

In the service display routine, the CPU 7 first 
displays the service list on the display 17 (step 
S1). The service list includes restaurants and hotels 
in each area. The CPU 7 reads out the service list 
display data recorded in the CD-ROM and supplies 
it to the graphic controller 19 and allows the con- 
tent in the graphic memory 18 to be rewritten. 
Thus, the service list is displayed on the display 
17. For instance, in the case of restaurants, the 
names of the restaurants specialising in Japanese 
cuisine, French cuisine, Chinese cuisine, and the 
like are displayed on a unit (district) basis of the 
town or city. In the case where the user wants to 
know further detailed information (locations, tele- 
phone numbers, menu, prices, and the like in the 
case of the restaurants) the user moves a cursor 
by the key operation of the input device 21 and 
operates the selection key. After execution of step 
S1, the CPU 7 determines whether the selection 
key has been operated or not (step S2). When the 
selection key is operated, the CPU 7 gives a com- 
mand to the CD-ROM drive 10 so as to read out 
the detailed display data from the CD-ROM in 
accordance with the cursor position when the se- 
lection key has been operated (step S3). For in- 
stance, the detailed display data regarding the res- 
taurant selected from the service list is read out 
from the CD-ROM. The CPU 7 supplies the read- 
out detailed display data to the graphic controller 
19 (step S4). The detailed information of the se- 
lected restaurant or the like is then displayed on 
the display 17. After execution of step S4, a check 
is made to see if the cancel key in the input device 
21 has been operated or not (step S5). When the 
cancel key of the input device 21 is operated, the 
processing routine is returned to step S1. Also, 
when the selection key is not operated in step S2, 
a check is made to see if the cancel key of the 
input device 21 has been operated or not (step 
S6). When the cancel key of the input device 21 is 
operated, the processing routine is finished. 

When the cancel key is not operated in step 
S5, a check is made to see whether or not the 
position registration key in the input device 21 has 
been operated (step S7). When the position reg- 
istration key is operated, a command is given to 
the CD-ROM drive 10 in order to read out the 
longitude and latitude data and the position display 
pattern data corresponding to the read detailed 
display data from CD-ROM (step S8). "1" is added 
to the pointer P, which indicates the address of 
which data was last written (step S9). The read 
longitude and latitude data and position display 



pattern data are written as a data pair at the mem- 
ory position (address) designated by the pointer P 
in the position registration data table in the RAM 9 
(step S10). A position registration flag F is set to 

s "1" (step S11). The pointer P shows the address of 
the memory position of the latest longitude and 
latitude data and position display pattern data to 
have been written at the present stage into the 
position registration data table in the RAM 9. The 

10 initial value just after the power source to the RAM 
9 was turned on is set to, for example, Ai . 

As shown in Fig. 2, therefore, in the position 
registration data table, the longitude and latitude 
data is written as (xi , yi ) and the position display 

75 pattern data is written as Di at the memory loca- 
tion having the address Ai . 

In the above user registering operation, when 
the position registering key is operated at the stage 
in which the information is displayed in detail on 

20 the display 17, the user position is registered. It is 
however, also possible to construct the apparatus 
of the present invention in a manner such that 
when the position registration key is operated at 
the stage in which the service list is displayed on 

25 the display 17, the user registration for the service 
facility such as a restaurant or the like at the cursor 
position is executed. 

The operation to display the registered position 
data on the display 17 which is executed by the 

30 CPU 7 will now be described in accordance with a 
registration position display routine shown as a 
flowchart in Fig. 4. The registration position display 
routine is executed as a subroutine in the above 
main routine. 

35 In the registration position display routine, the 

CPU 7 first determines whether the position reg- 
istration flag F has been set to 1 or not (step S21). 
When F = 0, this means that no longitude and 
latitude data and position display pattern data have 

40 been written into the position registration data table 
in the RAM 9, so the processing routine is finished. 
When F = 1 , this means that longitude and latitude 
data and position display pattern data have been 
written into the position registration data table in 

45 the RAM 9, and, therefore, a variable n is set to 1 
(step S22). The longitude and latitude data (Xn, y n ) 
are read out from the memory position designated 
by the address An in the position registration data 
table (step S23). A check is made to see whether 

50 or not the longitude and latitude shown by the 
longitude and latitude data (x n , y n ) lie within the 
range of the map displayed at present by the 
processes of the main routine (step S24). In the 
case of the longitude and latitude data (x n , y n ) 

55 being within the range of the map which is at 
present being disptayed, the position display pat- 
tern data D n is read out from the memory position 
of the address An in the position registration data 
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table (step S25). The longitude and latitude data 
(Xn, y n ) and the position display pattern data D n are 
supplied to the_ graphic controller 19_{step_S26) 
which writes the pattern data o nJhgjnap_.data._in 
the graphicjnemo the position corr esponds s 

ing to" the lo ngitude and_ latitude data . This^mixedj * 
aata in the graphic memory is read and supplied to 
the display controller 20 as image data by the 
graphic controller 19. Thus the display pattern 
shown by the position display pattern data Dn is w 
displayed on the display 17 at the position on the 
map indicated by the longitude and latitude data 
(*n» yn)- ForJnsteru^Jn Jhe case of the restauran t a 
display pattern "R", and in the case of the J xotel a 
displ ay "paf tem 7 w ~H", is displayed at the position_-on 75 
the"map w here such aj_esta urant or hote l exists. 

After execution of the step S26, "1" is added 
to the variable n (step S27) and a check is made to 
see if the address A„ is larger than the pointer P or 
not (step S28). When An>P, the processing routine 20 
is finished. When An_ P, step S23 follows and the 
above operations are executed for all of the data 
stored in the position registration data table. 

In the above embodiment, the restaurants and 
hotels have been mentioned as service facilities. 25 
The invention, however, is not limited to them but 
can also register, for example, department stores, 
supermarkets, schools, and hospitals as service 
facilities. 

In the on-board navigation apparatus of the 30 
invention, the display data indicative of a plurality 
of service facilities and the position coordinate data 
indicative of the existing positions of the service 
facilities have previously been stored into the first 
memory means, and merely by designating one of 35 
the plurality of service facilities displayed on the 
display by a key operation, the position coordinate 
data corresponding to the designated service fa- 
cility is read out from the first memory means and 
registered as a user position into the second mem- 40 
ory means. Accordingly, when the map is dis- 
played on the display, the position coordinate data 
which has been registered as a user position and 
the corresponding pattern data is read out and 
mixed with the map data such that a predetermined 45 
pattern can be displayed on the map at the posi- 
tion indicated by the position coordinate data. The 
user position can, therefore, be registered by this 
simple operation, so that the positions of the ser- 
vice facilities such as restaurants or hotels which 50 
are necessary for each user can be easily con- 
firmed on the displayed map. 

Claims 

55 

1. An on-board navigation apparatus to display a 
map on a display (17), comprising: 

first memory means (10) in which display 



data indicative of a plurality of service facilities 
and position coordinate data indicative of the 
positions of the service facilities have previous- 
ly been stored; 

means (6) for reading out said display data 
from said first memory means (10) and for 
displaying said plurality of service facilities 
onto said display (17) in accordance with the 
read display data; 

means (21) for selectively designating one 
of said plurality of service facilities displayed 
on said display in accordance with an operator 
input; 

means (7) for reading out the position co- 
ordinate data corresponding to the designated:^ , 
service facility from said first memory means; 

second memory means (9) for storing the 
read position coordinate data; 

means (7) for reading out the stored posi- 
tion coordinate data from said second memory 
means when a map is displayed on said dis- 
play (17); and 

means (19,20) for displaying a predeter- 
mined pattern on the map at the position in- 
dicated by the read position coordinate data 
from said second memory means (9). 

2. An on-board navigation apparatus according to 
claim 1, wherein said second memory means 
(9) has a plurality of memory locations to store 
said position coordinate data and position dis- 
play pattern data to indicate said predeter- 
mined pattern, as a pair. 
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Fig. 4 
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